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Background: Over the last decade, breast cancer surgery has become less invasive and potentially suit-
able for day surgery. The aim of this systematic review was to establish the beneﬁts and disadvantages of
day surgery for breast cancer.
Methods: A systematic search of the Cochrane Library, Medline, British Nursing Index, CINAHL, EMBASE
and PsycINFO was carried out. All relevant papers were assessed for their methodological quality using
a checklist designed to assess both randomised and non-randomised studies with speciﬁc questions
added to address outcome measures.
Results: No randomised controlled trials were found in literature. Eleven observational studies were
included. The rate of discharge after day surgery was universally high with very low acute readmission
rates. Intractable vomiting, patient anxiety and pain control were the main reasons for failing discharge.
Patient satisfaction with day surgery was high and psychological recovery was quicker, however, majority
of the studies did not use validated questionnaires. The hospital costs were lower for day surgery.
Conclusions: Day surgery for breast cancer is safe, with equivalent complication rates, but there is lack of
evidence from randomised controlled trials. Patient satisfaction and psychological well-being is high.
Further trials with validated questionnaires are required to conﬁrm this.
 2009 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
The incidence of Breast Cancer is increasing in United Kingdom
(UK) and worldwide.1,2 There are more than 44,000 new cases
diagnosed each year in UK1 and the majority of these patients
undergo surgery as their ﬁrst procedure. Over the past decade both
breast and axillary surgery have become less invasive. Patients now
are more likely to have breast-conserving surgery and also sentinel
node biopsy or axillary sampling rather than axillary clearance.
These procedures are potentially very suitable for day surgery.
The safety and beneﬁts of day surgery for elective operations
have been increasingly recognised in recent years.3 The Depart-
ment of Health, in the year 2000 set a target of 75 percent of all
elective operations to be done as day cases.4 The British Associa-
tion of Day Surgery (BADS) has produced a directory of proce-
dures5 and has recently added sentinel node mapping and
resection in their list of procedures that could be done in Day
Surgery. Although not listed on the BADS directory of procedures,
mastectomy and axillary clearance are also being carried out as
day cases, especially in USA. However, at present, little deﬁnitivex: þ44 0141 2114943.
).
ciates Ltd. Published by Elsevier Ltbreast cancer surgery is done on in day surgery in the UK. Rand-
omised trials of early discharge after inpatient breast cancer
surgery have shown better physical and psychological recovery for
early discharge patients,6–8 less costs9 and showed little effect on
carer burden.10
The aim of this paper is to establish, through a systematic review
the beneﬁts and disadvantages of day surgery vs inpatient surgery
for breast cancer.2. Methods
2.1. Sources
The literature search strategy was formulated with the help of
a Glasgow University librarian. The Cochrane Library, MEDLINE
(including In-Process & Other Non-Indexed Citations), British
Nursing Index, CINAHL, EMBASE and PsycINFO were searched
between 1966 and September 2008. The search strategy is detailed
in Appendix 1. Titles of the articles were ﬁrst screened and abstracts
of relevant articles obtained. Full texts of all selected articles were
retrieved. The reference lists of obtained articles were hand
searched. If any relevant articles were in languages other than
English, they were translated.d. All rights reserved.
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Studies included needed to fulﬁl the following criteria:
1. Patients had a diagnosis of breast cancer and underwent true
day surgery. Breast Cancer surgery was deﬁned as surgery for
invasive breast cancer including surgery to the axilla. Day
surgery was deﬁned as an operation that allowed the patient to
go home later the same day.
2. The study was either a randomised clinical trial or an obser-
vational study comparing day surgery and inpatient surgery
for breast cancer. An observational study was deﬁned as an
etiology or effectiveness study using data from an existing
database, a cross-sectional study, a case series, a case-control
design, a design with historical controls, or a cohort design as
per the MOOSE guidelines.11 We excluded review, discussion
papers or expert opinion articles from the ﬁnal analysis, but
review articles were checked for additional relevant
references.2.3. Outcomes
Data for the following outcomes was extracted:
1. Discharge Outcomes: For patients intended for day surgery we
recorded the rate of and reasons for conversion to an inpatient.
We also recorded readmission rates after discharge from the
day surgery unit for immediate or early postoperative
complications. We also recorded whether patients who needed
further surgery to the breast or axilla had this as a second day
case procedure or as inpatients.
2. Physical Outcomes: Nausea, vomiting, pain, wound infection
and wound seroma or haematoma rates.
3. Psychosocial Outcomes: Validated quality of life assessments
and patient satisfaction questionnaires.
4. Economic OutcomesTable 1
Checklist to assess the methodological quality of the studies.
Dooley
et al.32
Margolese
et al.35
Seltzer
et al.37
McManus
et al.36
Marra
et al.3
Is there information about all the breast
cancers operated on in the study
period from which day surgery
patients were selected?
No Yes No No Yes
Are the characteristics of the patients
included in the study clearly described?
Yes Yes Yes Yes Yes
Is it a Comparative Study? Yes Yes Yes Yes No
Were there proper pre-assessment criteria? No No Yes No Yes
Is the follow-up period adequate? No No No No No
Are the main outcomes to be measured
clearly described in the Introduction
or Methods section?
No Yes No No No
Were the outcomes assessed prospectively? Yes No Yes No No
Are lengths of stay related issues
(discharge rate/reason for overnight
stay/readmissions) addressed?
Yes No Yes Yes Yes
Were Physical Outcomes noted
(N/V/Pain/Wound issues)?
Yes No Yes Yes Yes
Was quality of Life addressed using
validated questionnaires?
No Yes No No No
Were there any patient satisfaction
surveys?
Yes Yes No Yes Yes
Was economic cost evaluated? Yes No No Yes No
Were further re-operations for
breast cancer noted?
No No No No Yes
Overall Score (13) 7 6 6 6 72.4. Assessment of methodological quality
The full texts of all the relevant articles were independently
reviewed and scored by the two authors (SM and SS).
The methodological quality of the studies was assessed using
a checklist that was designed for the assessment of both randomised
and non-randomised studies of health care interventions.12 It was
modiﬁed to include speciﬁc questions relating to the outcome
measures above. The checklist (Table 1) included information about
participants in the studies. Speciﬁcally, it included information about
whether thewhole breast cancer population during the study period
wasdeﬁned andwhether their characteristicswere clearly described.
Pre-assessment criteria for selection of patients for day surgery were
studied. The checklist also included information about whether
outcome informationwascollectedprospectively, andwhether itwas
clearlydeﬁned.Also, that the follow-upperiodwasadequate toassess
the physical outcomes and psychosocial outcomes. Speciﬁcally,
follow-up to 30 days to assess wound infection according to the CDC
criteria was noted.13 Information about quality of life and patient
satisfaction were included. Re-operation information was extracted
wherepossible. Breast cancerpatientsmayneed secondoperations to
their breast (re-excisionormastectomy) ifmargins are not clear. They
may also need further axillary surgery if they have positive nodes on
a sentinel node biopsy or axillary sampling. These operations are
carried out within a few weeks of the ﬁrst operation.
From the checklists, studies were then given an overall score. If
there was a discrepancy in the scores given by the two reviewers,
the papers were discussed and a consensus reached.
3. Results
3.1. Description of studies
A total of 454 references were identiﬁed through the electronic
searches of Medline (293), Embase (112), CINAHL (45), BNI (2),
PsycINFO (2) and Cochrane (0). Titles of these studies were assessed
and 53 relevant abstracts were obtained. After reading through thesezzo
8
Athey
et al.30
Carcano
et al.31
Marchal
et al.34
Friedman
et al.15
Dravet
et al.16
Goodman
et al.33
Tan
et al.28
Barillari
et al.14
Dalton
et al.29
Yes No Yes Yes Yes Yes Yes No No
Yes Yes Yes Yes Yes Yes Yes No No
No No No No Yes No No No No
Yes Yes Yes Yes Yes Yes No No No
Yes No No No No No Yes No No
Yes Yes Yes No Yes No No No No
Yes Yes Yes No Yes Yes No No No
Yes Yes Yes Yes Yes Yes No Yes Yes
Yes Yes Yes Yes Yes Yes No No No
No No No No No No No No No
No Yes Yes Yes No No No Yes No
No Yes No No No Yes No No Yes
Yes Yes No No No No No No No
9 9 8 6 8 7 3 2 2
References identified through
combined search of 6 databases and
hand searches n = 459
Considered not relevant based on title
n = 401
Publications selected on title n = 58
Full texts selected n = 25
Full texts included in quality assessment
scoring n = 14
Full texts eligible for systematic
review n = 11
Considered not relevant based on abstract
n = 33
Scored poorly on methodological assessment
n = 3
Excluded n = 11
Included benign patients n = 1
Not true day surgery n = 2
Discussed lengths of postoperative stay only n = 2
Review articles without any data n = 2
Discussed trends of day surgery n = 3
Discussed effects of telephonic survey n = 1
Fig. 1. Flow chart of articles identiﬁed, included and excluded.
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texts of these studies were retrieved. A further 5 studies were
identiﬁed after searching through their reference lists increasing the
total number of references to 459. Three of the papers were in
languages other than English and were translated to English.14–16
Eleven of the 25 studies were excluded without being scored for the
following reasons: their study population also included benign
patients,17 they were not true day surgery,18,19 mainly discussed
lengths of stay of patients,20,21 discussed trends of day surgery,22–24
were review articles25,26 and one paper addressed the effects of
a post surgery telephone survey.27 Fourteen studies were initially
included in the review and scored (Table 1). Of these, 3 studies wereTable 2
Characteristics of included studies.
S. No. Study Year Study design Patient group
1 Dravet et al.16 2000 Comparative 625 DP¼ 418, IP¼ 207
2 Margolese et al.35 2000 Comparative 90 DP¼ 55, IP¼ 35
3 Seltzer et al.37 1995 Comparative 178 DP¼ 135, IP¼ 45
4 McManus et al.36 1994 Comparative 173 DP¼ 118, IP¼ 55
5 Dooley et al.32 2002 Comparative 87 DP¼ 87,
IP¼ not known
6 Marchal et al.34 2005 Case series 236
7 Athey et al.30 2005 Case series 165
8 Carcano et al.31 2005 Case series 32
9 Marrazzo et al.38 2007 Case series 100
10 Friedman et al.15 2004 Case series 181
11 Goodman et al.33 1993 Case series 223
a IP: inpatient, DP: day patient.
b Type of surgeries performed: Breast: a: Breast-Conserving Surgery, b: Mastectomy, c:
e: Axillary Clearance, f: Both Sentinel Node Biopsy and Axillary Clearance.eventually discarded as they scored poorly (less than 6 out of
amaximumof 13)when themethodological qualitywas rated.14,28,29
Elevenstudieswere therefore included in this review (Fig.1).15,16,30–38
There were no randomised controlled trials found comparing day
surgery with inpatient surgery for breast cancer. All the studies
included are observational studies.
3.2. Methodological quality of the studies
None of the studies measured all the 4 outcomes. The median
score obtained by the studies was 6.5 with a range of 2–9 (Table 1)
out of a maximum of 13. Ten studies discussed discharge outcomesAge (years)a Duration of study
(months)
Type of
surgeryb
Location
Mean age IP¼ 58 (29–91),
DP¼ 51(20–80)
12 cþ f France
Mean age IP¼ 58, DP¼ 57 27 cþ e Canada
Mean age IP¼ 56, DP¼ 55 108 aþ e US
NR 30 cþ e US
Mean age¼ 59 (38 to 84) 8 cþ f US
Mean age¼ 50 (17–76) 12 aþ e France
Median age¼ 55 (39–76) 26 aþ f UK
Mean age¼ 57 (34–73) 15 aþ f Italy
Mean age¼ 56 (30–82) 16 aþ d Italy
Mean age¼ 60 (28–92) 33 cþ f Italy
34-90 22 cþ e US
Both Breast-Conserving Surgery andMastectomy and Axilla: d: Sentinel Node Biopsy,
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out in 7 studies but quality of life was addressed using validated
questionnaires in only one study.35 Economic outcome was dis-
cussed in 4 of the 11 studies.
3.3. Participants
Characteristics of the eleven included studies are detailed in
Table 2. There were 5 comparative studies and 6 case series. The
duration of the studies ranged from8 to 108months. The number of
patients ranged from 32 to 625. In seven studies, the total number
of breast cancer patients operated on during the study period was
clearly deﬁned (Table 1). The age of patients ranged from 17 to 90
years. Pre-assessment criteria used for selection of patients for day
surgery are mentioned in 8 of the studies (Table 1). The main
criteria used are ﬁtness for surgery, distance from hospital, social
support after surgery and patient choice. In 2 of the studies, the
tumour size (<3 cm)38 and breast-conserving surgery31 were used
as selection criteria for day surgery. The number of patients
declining day surgery in favour of inpatient surgery has been noted
in 3 studies. Two of the studies report 2 and 3 (1.1% and 1.4%)
patients declining day surgery,15,33 while 1 study byMarchal et al.34
reported 38 (13.9%) of patients declining day surgery in favour of
inpatient surgery. The surgery performed to the breast (Breast-
Conserving Surgery or Mastectomy) and that to the axilla (Sentinel
Node Biopsy, Axillary sampling or Axillary Clearance), both varied
in the studies (Table 2).
An analysis of all the outcome measures considered is detailed
below.
3.4. Discharge outcomes
Ten papers discussed the rate of discharge from the Day Surgery
Unit and the reasons for overnight stay in the patients who failed to
go home the same day (Table 3). The rate of discharge from day
surgery was very high and ranged from 86 to 100%, with 7 of the 10
studies showing a discharge rate greater than 95%.
Acute readmission rates i.e. readmission with immediate or
early postoperative complications after discharge fromDay Surgery
were noted in 8 of the studies (Table 4). Six of the studies stated
a 0% readmission rate15,30,32–34,38 while 1 study16 reported a 6%
readmission rate (25 patients out of 418) for wound related prob-
lems; Carcano et al.31 reported a 7% readmission rate (3 procedures
out of 45),1 patient with nausea and vomiting,1 with dyspnoea and
1 with a wound haematoma.
Three studies discussed re-operation while eight did not. In one
study,30 24 out of the 165 patients (14%) underwent re-excision or
mastectomy and it was not stated whether these were performed
as day cases or as inpatient cases. In the study by Carcano et al.,31 7Table 3
Rate of discharge from Day Surgery (DS) and reasons for overnight stay.
Study No. of
procedures
in DS
Rate of discharge
from DS - no. (%)
Nausea/
Vomiting
- no. (%)
Anxiety/P
Choice -
Seltzer et al.37 133 133 (100) – –
Carcano et al.31 32 32 (100) – –
Goodman et al.33 223 223 (100) – –
Dooley et al.32 92 91 (99) – 1 (1.0)
Friedman et al.15 181 179 (99) – 2 (1.0)
McManus et al.36 118 115 (98) 1 (0.9) –
Marrazzo et al.38 100 96 (96) – 4 (4.0)
Athey et al.30 165 149 (90) 2 (0.1) –
Dravet et al.16 418 366 (88) 19 (4.5) 11 (2.6)
Marchal et al.34 274 236 (86) 16 (5.8) 14 (5.1)
Margolese et al.35 55 – – –out of 25 patients (28%) underwent further axillary clearance, of
whom 6 had their operation in day surgery setting again. In the
third study byMarazzo et al.,38 40 patients out of the 100 (40%) had
further surgery. These patients were treated with an axillary
clearance as second operation, all done as inpatients.
3.5. Physical outcomes
The incidence of nausea and vomiting ranged from 0.8 to
12.2%. 15,16,30–32,34,36 Most patients were managed with antiemetics
and were able to go home. However, intractable vomiting
contributed to 0.8–5.4% of the overnight admissions (Table 3).
Postoperative pain control was addressed in 5 studies.15,16,30,34,36
While adequate analgesic control was achieved in 3 of the
studies,15,30,34 1–2% of the patients needed overnight admission for
pain control in the two French studies.16,34 In both these studies,
patients who had undergone axillary clearance were noted to have
signiﬁcantly more pain and needed admission.
Wound infection rates varied from 0 to 16% and other wound
related complications such as haematoma or seroma formation
ranged from 1 to 22%. Only one study had a 30-day follow-up to
check for any wound related problems.33
Three of the studies compared the wound complications in the
day surgery and inpatient surgery groups (Table 5).16,32,37 Wound
infection rates in the day patient groups range from 1% to 1.9% and
in the inpatient groups they ranged from 2.4% to 6%. Dravet et al.16
compared the rate of postoperative seromas in patients who had
undergone axillary clearance and found a statistically signiﬁcant
difference between the 2 groups (day group: 27% vs. inpatient
group: 16%). The overall wound complication rates (including
wound infection, haematoma and seroma) were found to be similar
in both the groups.
3.6. Psychosocial outcomes
Validated quality of life assessment tools were used only by
Margolese et al.35 On a Psychological Distress Scale and an
Emotional Adjustment Index, outpatients in this study had less
psychological distress (p 0.09) and better emotional adjustment
(p 0.05).
Seven of the studies had patient satisfaction questionnaires. The
questions asked and the methods of scoring were very variable.
Four of the papers report high levels of satisfaction amongst 95–
100% of the patients who underwent day surgery.15,31,32,38 Marchal
et al.34 report an overall mean satisfaction score of 8.97 out of
a maximum score of 10, where 10 was the highest level of satis-
faction. In 2 of the studies patients were asked whether they would
have day surgery again.34,35 In the study by Marchal et al.34 199
(91%) of patients answered yes to this question. Margolese et al.35atient
no. (%)
Pain Issues
- no. (%)
Wound
Complications
- no. (%)
Medical
Complications
- no. (%)
over-running
theatre lists
- no. (%)
– – – –
– – – –
– – – –
– – – –
– – – –
– 1 (0.9) 1 (0.9) –
– – – –
– 1 (0.1) 2 (0.1) 11 (6.7)
5 (1.2) 11 (2.6) 3 (0.7) 3 (0.7)
6 (2.2) 2 (0.7) – –
– – – –
Table 4
Acute readmission rates following discharge from day surgery unit.
Study Acute readmissions
Dooley et al.32 0
Goodman et al.33 0
Friedman et al.15 0
Marchal et al.34 0
Athey et al.30 0
Marrazzo et al.38 0
Dravet et al.16 25 (7%)
Carcano et al.31 3 (8%)
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to have spent one night in the hospital rather than going home on
the same day, 4 of the 35 inpatients (12%) would have liked the
procedure to be done as a day patient rather than staying in.
3.7. Economic outcomes
Four of the studies evaluated the economic outcomes.31–33,36
Day surgery was found to cost less in all 4 studies with savings
ranging from 40% to 85% when compared to the same operations
being carried out as inpatients. Goodman et al.33 in 1993 showed
that while the cost of the operations was similar in both outpatient
and inpatient groups, the further 2–3 days of stay in the hospital
added an average cost of $3000. McManus et al.36 compared 110
outpatients with 110 inpatients who either underwent a modiﬁed
radical mastectomy (n¼ 20) or lumpectomy with axillary dissec-
tion (n¼ 90). The savings in the outpatient group per modiﬁed
radical mastectomy were $4710 and per lumpectomy with axillary
dissection was $3827 and showed an overall total potential savings
of $341,430 for 110 patients. Carcano et al.31 showed an average
saving of V854 for every outpatient procedure.
4. Discussion
From the comparative studies and case series in this review, it
seems that day surgery is feasible, safe and maybe beneﬁcial for
breast cancer patients. The numbers in individual studies are small
and the studies are variable. There is also a lack of good quality of
life data in these studies.
There was no clear consensus about pre-assessment criteria.
Some studies included medical ﬁtness for surgery while others also
considered social support for the patient. Four of the six papers from
Europe andU.K. only included breast-conserving surgery patients in
their studies, while 4 of the 5 studies from North America have
includedmastectomy patients aswell. Day surgery for breast cancer
has been practiced in North America since the early 1990s while
most studies from the Europe are from the current decade. This is
reﬂected in the papers selected for the present review.
The rate of discharge from the day surgery unit was high inmost
of the studies. Only 3 of the studies had overnight admission rates
which were greater than 10%. Nausea and vomiting were cited as
one of the main reasons for this. Potentially with good antiemetics
and adhering to guidelines suggested for ambulatory anaesthesia,
this could be controlled.39 Patient anxiety could be addressed withTable 5
Comparison of wound infection and overall wound complication rates between the day
Woun
Day S
Dooley et al.32 (day surgery group¼ 92, inpatient group number not known) 1%
Dravet et al.16 (day surgery group¼ 418, inpatient group¼ 207) 1.9%
Seltzer et al.37 (day surgery group¼ 133, inpatient group¼ 45) 1.5%better preoperative education of the patients. One paper sites over-
running theatre lists as a cause for overnight admissions.30 No
study has cited lack of social support as a reason for failed
discharge. Readmissions for acute postoperative complications
have been very low and none of the complications have been life
threatening.
We recognise that some patients undergo a second procedure
for their breast cancer which may or may not be performed in Day
Surgery. Re-operation surgerymay therefore add to theworkload of
a Day Surgery service. Some patients having re-operation may need
an inpatient stay, as mastectomy and axillary clearance are
currently not carried out in the UK in a Day Surgery setting.
Nausea, vomiting and pain issues in general appear to be well
controlled with medications and in majority of the trials, patients
were discharged from day surgery. Some of the early discharge
studies had attempted to assess the impact of early discharge on
General Practitioners in the community. None of the studies in the
present review recorded whether patients discharged from day
surgery went to their General Practitioners for further advice or for
treatment of any postoperative complications and hence we could
not assess this. This would have highlighted whether there was any
extra burden on the community after discharge of the patient.
Further studies should address this as part of evaluation of day
surgery. Wound infection rates are variable and appear to be poorly
recorded. Only one study33 had a 30-day follow-up wound
surveillance.
Psychosocial outcomes have been very poorly addressed in the
studies. Quality of life assessment using validated questionnaires
was addressed in only one study35 and this showed better psycho-
logical andemotional adjustment in thedaysurgerygroup. In future,
use of validated questionnaires to address quality of life issues in
a randomised setting should be considered. Patient satisfactionwith
day surgery in all the studies has been high. None of the papers
report dissatisfaction with day surgery. In one study35 where the
patientswere askedwhether theywould have their operation in the
same setting as before, 22 of the 55 day patients said they would
have wanted one night in hospital and 4 of the 35 inpatients would
havewanted day surgery instead. All the patients in this study were
interviewed by phone about 16–30 months after their operation
retrospectively. Only 90 of the 121 patients (74%) agreed to be
interviewed and the researchers depended on the patients’memory
of the events and how they felt about them. Clearly this shows that
patient satisfaction surveys performed have not been a robust
measure of the outcome. Several papers16,32,34,36 in the present
review have also stressed the importance of preoperative education
of patients and their carers coming for day surgery, using various
different approaches including written material and educational
sessions. This has been commented to increase the understanding
and involvement of the patients and their relatives and hence play
a key role in their successful management.
Economic outcomes have mainly been evaluated in the Amer-
ican papers. Clearly the clinical outcomes are paramount, but given
clinical equivalence, cost is also an important factor for the National
Health Service.
None of the papers reviewed discussed the issue of post-
operative drain management. It is an important issue and has beensurgery and inpatient surgery groups.
d Infection Rates Overall Wound Complication Rates
urgery Group Inpatient Group Day Surgery Group Inpatient Group
6% – –
2.4% 6.0% 7.7%
4.4% 5.4% 6.6%
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one of the studies in our review,30 the patients had axillary clear-
ance carried out in Day Surgery but without drains being inserted.
Most patients in present practice have either a sentinel node biopsy
or axillary node sampling and may not need a drain. However,
optimum early follow-up of patients with drains is not clear and
may need further study.
The care of a Breast Cancer patient involves more than just
a surgical procedure. They require emotional support, counselling
and information about their disease and its management.
Currently, as inpatients, women receive support from their
surgeon, breast care nurse, ward nurses and interaction with other
breast cancer patients in hospital. In the future whenmore patients
have their surgery in a Day Surgery setting, we need to ﬁnd new
ways to provide this support and information which they would
have had in hospital.
5. Conclusions
Day surgery for breast cancer appears to be safe and well toler-
ated with good satisfaction rates. Further research is needed to
address both physical and psychological outcomes in randomised
controlled trials using appropriate validated questionnaires. Further
research should also be undertaken to determine the best methods
to prepare breast cancer patients and their relatives for day surgery.Conﬂict of interest
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